NOVEMBER/DECEMBER 2023 


CMA52/BMA52 — REAL ANALYSIS 


“oa, Time : Three hours Maximum : 75 marks 
oe 
SECTION A — (10 x 2 = 20 marks) 


Answer ALL the questions. 


1. Define one to one function. 
1-1 EROU cejTwM. 


2; Define countable. 
umuy : daw 55555). 

3. Define bounded sequence. 
abym u amru wru. 

4. Define limit inferior. 
SMipeupibenu aruy. 

5. Define absolute convergence. 
SASS POLGSmA awyu. 


6. Define comparison test for absolute convergence. 


sals QGUGsMssran FÙULLA Cengonerew 
Uyu. 
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10. 


11. 


Define class 7’. 


aguy l? amru. 


Define non increasing function. 


TODD ADVTS ETTU UOUN. 


Define homeomorphic function. 


ay Geumirjeni Eriu WD 


Define closure set. 


UOU : PU SOTD. 


(a) 


(b) 


SECTION B — (5 x 5 = 25 marks) 
Answer ALL the questions. 


Prove that the set of all rational numbers in 
0, 1] is countable. 


[o, 1] @n amais MASapM risar sami. 
aara isss a bA. \ 


Or 


Prove that the non empty subset A has a 
greatest lower bound in R. 


R-d, Qami otsemd A, 6 buau 
Sbariby 20 ra Ayas. 
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19. 


20. 


Prove that f is continuous © the inverse image 


of every open set under f is open! 


f aap eminy Qarim © f-o Sip obs 
26 Anis sagdi smadp Mbuyi Apps samb 


cron Hyas. 


If fa, \?, is a sequence of positive numbers such 


that 


@) “ay 2a7 2... ae2e,4 = 


bet] cesses 


(b) lt a, =0 then prove that alternating series 


noo 


o 


ye 1)"""a, is convergent. 
= 


{a,,}°_, raug Dns risada auflene Lomb 


(2) a, 20,2.....2 


(—) lta, =0 calle wonpmsOgmit DY a, 


n>a 
5 n=l 


THU QHUGW lws cron Amays. 
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12. 


(a) 


œ) 


(a) 


(b) 


Prove that the sequence fey", is 
convergent. 


{a +y)" ri QOGUGL uwe am Ayas. 

Or 
Prove that {S,,}", is a cauchy sequence if the 
sequence of real numbers S. hk converges. 
S.J. eoret 


aws cred {S,}°, sran auflme SD 
aa Ays. 


AowGwersaier mE 


Prove that ya, converges if Ya, 
n=l n=l 
converges absolutely. 


o 


a, SASS QGUG aws 
1 


rala Ya QHAGW r Ays. 
n=l 
Or 


a 
If Dia, is a series of non negative numbers 
n=l 


which converges to AcR and va, is a 


n=l 


rearrangement of Dien then prove -that 


n=l 
2 


b, converges and vo, =A. 
1 n=l 
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n= 


15. 


(a) 


va, com GOoQuesr Baars crorsaler 
n=l 


anws wpb A-6 QHAUGSIDS, 


2 
Sb, aaus Ya,- o wroh sewésuuLL 
n=l 


aws ald Fe, 


n=l 


gGågos wimib 


n=l 
Prove that the series PSM n? converges. 


Dini Eigin con HA. 

Or 
that- lt [f(x)+g(x)J=L+M, if 
E f@)= L and Te g(x)=M. 


Prove 


le f@)=L wyb li g(x)= M arali 
- lt [f()+g(x)]]=L+M can Ama. 


Prove that the intersection of any finite 
numbers of open sets is open. 


pis sisalda yayim ALASED 
mbassi erar AgI. 


Or 
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Db =A aw AA. 16. 


18. 


(b) Prove that f is continuous on M, & f> (F) 
is closed subset of M, whenever F is closed 


subset of M, . 
f aug M, & Asm itum eriy OF 
awug Mi- & apyu otsombd arad f (F) 
aaua M, à epgu ot samb cron Ayas. 
SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 
Prove that all subsequence of a convergent 
sequence of real numbers converge to a same 
limit. 
Qoùu aasma Asri hG auflensudesr 
amaga ir aws pEr romi PEG 
ra Ayas- 
Prove that lt 2n--6n. =3/5. 
noe Bn +4 
i 3n? -6n x 


Sag 3/5 cron Ayas. 


Prove that It na,=0 if {a,}°, is a non 
ne 


i 2 
increasing sequence of +ve numbers and if Da 

n=l 
converges. 


e aaua gind adar lens croirsatlen 


aas wyb a GAGA radd 
n=l 


lt na, =0 cox sigeys. 


no 
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